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We describe a rapid method for calibrating the Technicon AutoAnalyzer colorimeter I. Test solutions of bromphenol blue are recommended for the calibration, in preference to solutions of potassium dlchromate, based on considerations of the instrument's working range and of the stray light characteristics of the associated filters.
Methods for adjustment and calibration of Technicon colorimeters should be of interest to any laboratory using #{149} AutoAnalyzers for colorimetric measurements. Owen (1) has described a useful test-box circuit, designed to check the electronic response of the AutoAnalyzer colorimeterrecorder system. To our knowledge, no procedure has been reported to check the Technicon colorimeter for its linearity and stray light, two variables that are of great importance in obtaining accurate results.
We kept several concepts in mind while developing the test procedure presented below. In any colorimetric AutoAnalyzer method, it is good practice to obtain a complete scan (transmittance versus wavelength) of the interference filter by using a recording spectrophotometer (2) . Certain filters may possess a second window (3); if so, light passing from the source lamp through the filter's second window and through the flowing solution will cause an unwanted response of its own, if the photocells are sensitive to energy at the wavelength of the second window. The additional response at the second window's wavelength may cause marked deviation from linearity at the primary wavelength, especially at higher absorbances. In other cases, nonlinear response may be traced to an improper choice of a filter whose transmittance band does not lie completely within the corresponding absorption band of the flowing solution (3, 4) . It is also desirable to work with a dye solution that will not contaminate the colorimeter flowcell and associated tubing connections by absorption.
Materials and Methods

Reagents
De.ionized water is used throughout.
Wash solution.
Prepare a solution of surfactant (30% Brij-35, Technicon), 0.5 ml/liter. Brornphenol blue solutions. As a 50 mg/liter stock solution dissolve 25 mg of bromphenol blue (Fisher Certified Reagent ACS) in 3 ml of 0.1 mol/liter sodium hydroxide, add about 100 ml of water, shake well, dilute to 500 ml, and Test for stray light as follows. Recheck the 0% transmittance setting by using an opaque beam-blocker plate. Remove the plate and aspirate the stock bromphenol blue solution until steady state is reached. Note the recorder value,
Results and Discussion
Data were obtained from 12 colorimeters over an eightmonth testing period, seven equipped with 15-mm flowcells and five with 50-mm flowcells. After proper adjustment, all the colorimeters displayed acceptable linearity. A typical calibration curve for bromphenol blue appears in Figure 1 .
The test for stray light ideally should produce a reading Potassium dichromate solution, widely used as a standard for spectrophotometers, was found to be unsuitable for testing Technicon colorimeters. Solutions of potassium dichromate gave a nonlinear response when 400-nm filters were used on the same colorimeter that gave acceptable response with 580-nm filters and bromphenol blue solutions (Figure 1 ). When very concentrated solutions of potassium dichromate were aspirated, the limiting response was 6.5% to 7% transmittance with the 400-nm filters. The transmittance of a 400-nm filter was scanned from 1000 to 350 nm with a Beckman DK2-A spectrophotometer. The filter's transmittance spectrum is shown in Figure  2 , along with the absorbance spectrum of potassium dichromate solution. The 400-nm filter exhibits a second window, transmitting an appreciable amount of light near 850 nm, a wavelength at which potassium dichromate's absorbance is negligible. This explains why the combination of potassium dichromate solution and the 400-nm filter was unsatisfactory. Figure 3 shows that the 580-nm filter exhibited no second window and that its transmittance band lay completely within the absQrbanceband of bromphenol blue.
During the eight months of testing, bromphenol blue solutions evidenced no deterioration when stored in the dark. However, other test solutions of the dye showed small decreases in absorbance after two weeks when stored under fluorescent laboratory lights or in daylight. The procedure described above is intended to permit calibration and testing of colorimeters when returned to laboratory repair personnel for routine maintenance.
A satisfactory result from the test procedure indicates that the colorimeter's optics and electronics are functioning correctly. If unsatisfactory linearity is observed when the colorimeter is operated with the working analytical manifold, one's attention should then be turned to the characteristics of the manifold chemistry or of the particular filter required in the determination of interest.
